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[Claim 13] A vapor compression refrigeration cycle which transfers heat 
by vaporizing a refrigerant, comprising: 

a compressor (100) for compressing a refrigerant; 

a radiator (110) for cooling a refrigerant discharged from the 
compressor (100), in which a pressure inside the radiator is not lower than 
a critical pressure of the refrigerant; 

an expander (130) for decompressing and expanding a refrigerant 
flown out of the radiator (110) and recovering expansion energy of the 
refrigerant; and 

a vaporizer (150) for vaporizing the refrigerant decompressed by 
the expander (130), wherein 

a pressure on a high pressure side of the cycle is controlled by 
supplying the energy recovered by the expander (130) into the compressor 
(100) and controlling driving force for driving the compressor (100). 

[Claim 16] The refrigeration cycle as set forth in Claim 13, wherein 

the compressor (100) is a variable capacity compressor having a 
variable discharge capacity and driving force for driving the compressor 
(100) is controlled by changing the discharge capacity of the compressor 
(100). 

[0001] 

[Technical Field of the Invention] The present invention relates to a vapor 
compression refrigeration cycle in which a refrigerant is compressed and 
expanded, and is effectively applicable to a refrigeration cycle using a 
refrigerant to be used in a supercritical zone, such as ethylene, ethane, 
nitric oxide, carbon dioxide. 

[0114] (Other embodiments) In the aforementioned embodiments, the 
present invention is applied to the refrigeration cycle using carbon dioxide 
as a refrigerant. The present invention is also applicable to a 
refrigeration cycle using flon (HFC 134a) as a refrigerant. 
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PROBLEM TO BE SOLVED: To prevent a large drop of 
refrigeration capacity at the rise of pressure inside an 

evaporator. 123 12W ijo 

SOLUTION: This refrigeration cycle decompresses a 
mainstream coolant converting the expansion energy of 
the mainstream coolant expanding in an expansion unit 
130 into a mechanical energy (as the result of expansion 
work), and a second compressor 140 is operated by the 
converted mechanical energy. With this, the mainstream 
refrigerant flowed out from a heat exchanger 123 drops 
the enthalpy of it while changing isentropically and 
therefore, the large drop of refrigeration capacity at the 
rise of the pressure inside an evaporator 150 can be 
prevented. 
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flSSSa (13 0) icriHlitR^irfci^/u^&ffiRg^ 

(ioo) imiz-rzbbu^ mem. (ioo «:« 

[0 0 2 4] rixf;:.};!?, ISM 5 J-IE«<7>I6W £ 
30 ic, ^KW^ift^D-'l' *^<r>f$M&&&fa±.£itZ>Zb 
^IET-fcSCDT\ (15 0) f^toiaS^±^.L 

tibt \z#iW.f&t)tm.T-tZ> Z b Zffiit-tZtzfrlz&tfs 

m (ioo) (oit^m^m^^txt, nwfittmftn 

t>K±.Wti> Z b ZP5±X'Z So JS^TIi, (1 
5 0) rt<7>ffi;W±#Lfc£#T-;ib-oTtK JftJSIg^ai 
< 1ST LT j Z b Z&Ht-tZ Zb&XZ So 

[0025] ^*5 S mim. i 4 icseigco^ijgrort < . 

S^56«t (13 0) frbEEMM (10 0) IcM-SSs®)^ 

e^Kt^is^ffi (600 &wt\i. mmm (6 0 

40 0) »CTaBtH:Sr«waPi-4rtK:j:9. ffifil^ (l 0 

[0026] ifc, ISM i 5 \zW&<n^m<ozlh < . 
Bim (13 0) ^f>EB8S« (100) (cMSSHSb^JOO 

temm&iz'&M?i\z£ vm®t)£mm?z&Bm.Z3m 
m (500) srawt. mfmgzmm (soo) {ere 

^®i^Sr®«i-rsr«k{c c tf), ffi8l® (ioo) &m 

wt^>tLib<ommti%:fm^xh^\ 

[002 7] * fc. ISM 1 6 «ClE^c73^^<ori: < . 

ffif^a (ioo) «r^r^s^t l. mm. ( 1 o o) 

50 (OettH^SSr^b^-frSrifCtfJiBEfig^ (100) 4r 
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[ o o 2 8 j m*m i 7 jcsawnsm-ctt, 
r«E«w (i oo) t, jEEflitfi do o) a>t>sta-r 

*£Lhfc<e*jW»» (i i o) fc. KtSftgg (lio) *> 

^^>^SrlHliCii-SIK§S«J (13 0) fc, IS?3I«fc (1 3 
0) KTlte*;h,fc}frKfc*»3tfaaWB» (1 5 0) 
t, (13 0) fcT^Sftfc:c*A-*aHfc»£ 

*W (3 0 0) fc&tfU 51© 

« (3 00) (D^ffiSrffiijm-^ritcJ;*?, -tH"^ 
©WE«WSrM»t4 r b 3„ 

[0029] itucjio. vmmsiaEm,o>iemkmm 
*s«rffi-eas>s«>-e, (1 so) rt<D«u&a J ±# u 
m (i oo) <ott*asrie***xt, *Rw*iH*«i 

^s±#-r*r t*KihT-#4. j^v^-Cfi. (l 
5 0) rtOK^±#LA:t#t-fcoTt. JftWIfe/j* 

[0030] *fc, w** i 8 tcss&w^ror't < . 

(110) K»IHP«©««BtaflEte»-3^-C»!:3e* 

i-artass* u\ 

[00 3 1] B*H, ±E**»«>«ail*J«)fflF#-tt» & 
[0 0 3 2] 

[0033] ioo tetenm=z>-i?>*?<oBBW&& m 

*H-*8H£**-e*>9. 1 l OI±SglJEfig«l 0 0ri> 

So 

[0 0 34] 120 (-$s8m-vm&intch<o) ti, a* 

&i£Kr£ t £ tic. «E*n/t»li&WBRcr»tt*n 

&?jtf^Srttt*«9(BSB (rtgflf&feSet&^ia:) T-foS 0 
[0 0 3 5] -t LT, rwrtggflft^&gSl 2 0J1. ft 

l 2 l, I^^gtEE-rSB/SK 1 ? 

(Ms^eo 122. ao9K^ti«6^t«>raf 
[oo36] 130 \wmftmcx#m£titc±mt!& 
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zwEmzzitzsmmx- $> 9, ho ttjg^sss 1 3 0 

U «fc 0 B«!££ffifi§ LT^fe 

&Sll 1 0»ci6)»tTetW-r*^2ffiH8« (BS3B^*y>=¥ 

[0037] 150 ttf&Sgft 130 a>P>SEtti-ra«*8E£ 

-e, isiisii 5 ox&mt-tzftimmti&mxzibziz. 

10 l±, «*.»i1WF8 - 3 3 9 6 2#WK»ClB«ff>rt 
< , 1 1 OrtJE^) W 1 ffifigai 0 OOttUEE) 

[0038] *9atim<oim&i&.'<& a 
[0039] xmrnmrnx'te, mmm 1 3 0 izxmm- 

jut****) te&b±m#im$:W£-rz<DT\ msa& 

* 1 2 3 Srlittffl Lfc^aOMWi. ®2tr*i-«tp^ 

(c-d) JcfSoT*B^b*L*^e>-?:(73 

20 at^^/nrsrfiTS-arrvK. 

[0 0 4 0] LfciSoT, fe&ff>mfHZ.&k&#tmi}-s( <5> 

so i^jt^r, (flmi^) a i exp #tdim 

^§§1 5 0<O^«£AOfflStaiPffl!«C*>rt5^rott3:>' 

[004 1] Sg35tt^/i i exp (C<t'9^2J±i^«l 

1 4 0 Srl6flB$-a:Sro-c, SB l ffifigt& 10 0 OH^tt* 

££<75-C\ JENgft*SfC>rrS}fr?*ig^ (COP) -SriS) 
[004 2] tJLhl-ai^fc.t 0 IC, *Hffi^^(C^-€.}fr 

SrBSitLoo, »»t^^/wcOP 0«®#©:) 4rr&l 

[004 3] »E«g3BLTia^*s<g:T Lfcl«?fr 

40 5 OAn{i*Jlt-5^>^yi-f$riST^-tir-5ri2l5r-# 
S„ Lfcj)5oT, ^§§1 5 0(7>APftSiaiaafli:^*5 

x\ Kmt&tizmxzitz-b&xzz. 

[0044] (S2 ^i©g(g) flft^^ 
El 2 0, fflmi 3 0RV&2l&mi 4 0Z-Mk 

Si2 0 0i:i¥O 5 , £1T, I3 3»cS-^v>T^/l.^1hW51S 

2 ooicov>Tttt^-rs„ 

50 [0 0 4 5] B&RfSftttfV^^V^ 1 OrttCll. JftSE 
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(amiR^*** mx.*/u*f) (ism* 
-ey) 220, mvmi 3 oRv&***em»3&2 2 
m<Df£&mm2 3o&rj*fg2jE«s*i 4o^jrm$^ 

[00 46] IT, 2 2 0 icSEA-T ^ 

StiiK 2 5 0 *«E»LT^/^ffift»2 2 0rttC»SA 
U — /BigfiB«2 3 0icKA$n5B'J8E^SSE(i, £ 

»fo§3g 2 5 0 ^OTtc^$^R^o?IiJ«Ei3&2 6 
0£^iiLTffi8g«&»2 3 0lC«A*tt-5o 
[004 7] rco££ s ^fl£ii»2 5 0rtcO#g£^<t 

l«iiS8 2 6 0 ^^jBSEScttJi, WASHi,* fca J: 5 

j££*tT:fc5 9, pn?ftttE3ft 5 #iiie 2 5 0 , 2 6 0£»S§L 

[00 4 8] 4fc, ±j«*jK355^*/i-=¥SHft»2 20rt 

[004 9] (»3£ffiflgflB) JBl, 2j**HflB-eii. 
ttffitgtl 1 O^^fflL^^^^^iSK^i: 

&Sft§§i 1 o^^rLdBLy L c^^^^it^rt^< > 
mhrwi 3 0 \cmA&^xftm<Dmm^*^*zm«.* 
(\Bm^*/is*?) ic&ijmhmxu zcomtiiisitm 

(Elte^^u^) ^H3 0 0(CMLT 

•V^h (iHltett) 13 111, ^3 0 0^a-^->t 
7F301 \zmffi&&£tlX^Z 0 

[0050] a^c, $ 1 ©sues 100 

FTeil, iftcffiKtti 0 0 kW&o ) II »i XtBgffi 

[0 0 5 1] 1 6 0l^«Sgl 5 0^e>SEttJ-r-5^aE*r 
^ffi#&i&ffi#j£<b tc#8l LT£ttB#«££ffiKittfc 1 0 

[0 0 5 2] 4 0 0I138SBSI3 0 0(OfWra®£ (M&%t 

m ZfflW-tZZklcj:*). ffimtl 3 0»m 
^ffiKlP^® (ECU) TfcSo tLT, :<OECU40 

-fe^-fr 0E**ffl*Sl) 4 0 l&U^^l 1 OtBQfflD 

(o^mm^m-r^mm^^ mx»m^so 40 

2*>6>^«IU«#^A**nT*5 9, ECU4 0 0liv 
^f4 0K 4 0 2ri*fc<0#ttJ«^lCg<5V>T^«> 
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[0053] ::-e, J^sgffii 3 o&tf$gm$S3 0 oz> 

[0 0 5 4] 1. ftHftl 3(3 

1 3 2ttJi&iBNil 3 0<D^fJcis?X*>*), -<7V>£v? 
^13 2C, ^7h301^^ffiSl32a?: 
fr\*xmfflffiztt£tiX\t>£ 9 tit, >^7M 
■ 310)5 *?&mffi,3 0 6-i:R»«W»**ri6l«B»-C , *o 

10 («T, *5>:^»ilfr-r o ) 1 3 1 atmat&tvxts 
9, -<D?7^?H\ 3 1 a la*, ted^tegl 3 1b 
LT^Tft^ ^ a— 13 3 *SEHK^TllB^li*f i t»t h 

[0 0 5 5] *fm*#u—/Ul 3 3*1, l»R*K 

<D$tf£ffl$l 3 3 a.Rtf«StR»l 3 3aH'>f7 h 1 3 

[0 0 5 6] 13 4(t MTSlb^^n— yui 3 3CD^a 
-vi^ y r»l3 3b 5 cfc 5 l-«#rf£ 

20 i£<Dmi&U (Xfn—J^v-Tm 134b^^i/v? 

v^i 3 2i:*l;^^D-/n 3 3^ (JSe!) 
Ir&^&MffcT Ztifc&Ml 3 4 b*jW>e>ttfiBJfe** 
a— /U-C*>9, HJ£**a — /H 3 4 &U^n£ v>>-;/ 1 
3 211, Ttvu-h (EB**r o ) »W«B»WKCJ:9B* 

[0057] 1 3 Sli^rS&X^ ;n 3 3tf^ 
Ml 3 1 a«*)^i(Bi-S* tS:B6Jtr*aW<5Jl:«W» 

t*> , ^mmmmx^ tvnsa suqasc 135 

30 [0 0 5 8] 1 3 6litM^l 1 o^«tffin««cttK 
^^x^^j^SAPT^t), w^^ffi^AP 1 3 6frh%t 
ALfcBEECO^j«(i N fSf^^cr— /Ul 3 3, 1 3 4CJ: 

^^-/n 3 3^(pj|a ttgiHj) -fzittb^ m^co^m, 

(OMWt^-^J^ti^S^y h 1 3 l&t/iJTSj^a— ;H 

3 3(7^iEife cam) ^/Mficaaasixa. ^ 

40 ^jKli, *<OJEE**fiT**fc«ttT8lEtHP 13 7^ 

[0 0 5 9] ^ 13 8l^!?^^13 2rt^ffl^ 
fa&t#ft£W\ ^v^^l 3 2bi/ J r7 b 1 3 1 b<T> 

/i>X&>Z>o 
[0060] 2. ^3 0 0 

3 0 2 3 0 O ^ - /y^T'* 0 , CaV^ v? 

0 2^^11, ^^$fi§302 a^LTo-^ 
^7h301 #HteWMM*ftTV*«. 3 0 3 
50 11, n— h3 0 1 t— frWtClHl^-r^D— ^T* 
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e<On-*3 0 3fi, *t£># 
— /UziT (n-^r) 3 0 3 a. RTftf— y^7 3 0 
3 aF^^n/:tttftl$^teD-^3^^3 0 3 
b^&WLT«j££ttTi^£ 0 

[00 6 1] JrLX. °^30 3 (n — *=i^3 0 
3b) (Cli, ^7v/304 aS^y^7 p yy/304 

b Lxm&mm&m& z tix& <? x aa-r s j; 5 1 

44KHBMITtt. AmftSrtffti- -5 e £ ie J: 9 Sgm«£ 
3 0 0 O^^a^pgS LTW^ ^/WOifiiffiflWE** 

11. ffiRSflftl 0 0etatt«a>e>JB2KttU 3 0«P<7?WE^R 

[0 0 6 2] 3 0 5te^*^>^3 0 2K#L-CB3fe£ 
ft*:*? 1 — *-T?S>0* eco;*<r-* 3 0 513, famftfc 
S^7^^73 0 5a, W:W7r-^^7 3 0 

5 al^gfrfltz*"?—? =J-T/U3 0 5 b^?>ft4t>^ 

-fSrileJ:^ 0 5 (^f^^3 0 

5 b) \zmt&£tift&m&m£i&ftm>£titc.mf3k lt 

[006 3] BW-> 0 8 ld*|tJBgfli^5H«aiaE 
(*««3 0 0) £>ffl$pifi]ft3 1 OSr^fo ewftMWEl 
3§3 10li. ECU4 0 OfrbtnmtmMMfflfe^&S: 

\ixmmmMmmt^mmLxu^^/u3 o 3 b 

[006 4] **M^ffl^ffttR WmSriS^ 

So 

[006 5] H9(iECU4 0 0OW7P-^f7 
mitto ) as»A (ON) ##ftS§l 1 OfcttP 

^ (sioo) , z<D&atm\cm^xBmti-Z) 
&?mi 1 oajpw^jffijE^ (eat. &m#tm£jj) 

(SllO)o 

[0 0 6 6] #*3, i«#«HE;fttt, @10^« 

(Sr®^i»jB 77 max) £tizftm±fi t &mw£ h 
- 02808 4*tKttor t < , 

Sil 1 OiBQW^SEE^iWHffiSr^tfcOTfcSo 
[0 0 6 7] JWz, 1 offlnffleDJftOE/j (EE 

0 1 (DmtmM SrSc^ii^- (S 1 2 0) . 
«cHft§§i 1 OfflP^j!WE^5SS[JE^i:-fH-S<J:5 

icaBSifiSrftjfti-rs (s 1 3 o-s ieo) 0 
[0068] ^tt^jtcfi, ahrwi 1 oapcD^{«jE^ 

(SI 4 0) , n-^3 0 3JC^^^B^$r^^ 
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00 (a-^303) zmmwrrzizg^tmsht) 
mmz> ibw) tfm*rtz>fox\ &mmioofrb& 

1 Offlnftfl^jjBE*) a*±&iT£££ tte s H&3B8K1 

• -t006 9] — »K«gl 1 0tt|D^«CQE*iSB« 

BE^j<t9*:#v^#»ctt, H«^*:»>*-frT (Si 
10 5 0) , a—* 3 0 3teRfi*ftS«rtMfcJ>3**r 

(=38«g) :n(:J:^ ^iffi3 0 0 

(n-^ 3 0 3) &E<BB»i-SJC^S*K»y3, 

/W^JEME^^TlTS fc £ 1 \z % B&m 13 0^ 
[0 0 7 0] fcfc, ttMSSl l oajnw?MjBE*i:B« 

20 (si6o) a 

[00 7 1 ] SLklzS&'tfc. X b tc, *30BBflB^ in 

lintel- 5 r h frx£%<DX\ #tm#<<9Mz.xmn 

[00 7 2] LfctfSo-c !Hr»/iftKt-< 9jv<nfm. 

&&&fa±£i£z>zk&x$z><DX\ mm^i sopvd 
mj%&±%- lt^i t * ^ftawB^j AMSTi- set $:Klh-r 
s/c^(c/e«§^i oo<D{±&mzm±£-&xi>, mutt* 

So 

[00 7 3] m 4 HJ^^) 3 SWKJBflfrCW:, 
«13 0©^7M 3lt8«»3 0 0Wy't7h3 

0 1 t^js-&snfc^T% ^3S^i 3 owA?^ 

1 3 2 £3g®Bl3 0 0co^^^>-^3 0 2 £l±giJ«rC*> 
ofc^s, *3?JSJK<Bii, [3i 1 ICTf^tX 0 te, pf#i 3 
0, 3 0 0(O^^13 1 N 30 1$r-MLfct> 

40 cO-rfeSo 

[0074] **5. *H*fg^fllTti, pf# 1 3 0 s 30 
00^^13 1, 3 0 l£—mt£tlX^Z1t 
^^3 0 0com^^3 2 0^^e7^^^3 0 

3 2 l2)«^nTV^o 

[007 5] entej: (5 , ^HJfi^ffit 1 ^ ^7hi 
3 1 K&mrfZWs— ;n ss^teht^^OT, 
a 1 3 0 35^fttt*W»iejBixai-i-r t SrB5it Loo, 

50 Sltm-So 
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[0076] msm&mm) ttomm*. anc 

KiEflltl 3 0^Effiffil0 0^-f«tL 
XB&ffi. 1 3 0 Lfc^Wat*/^ (EMB=t*yu 

*) trntHcEIM l 0 0 fcttiwa ttt{c, 013 

1 3 0S:2ia**Tffl5««l 5 0lC«</<^^aK 
(ffittiKS) l 7 0lc«ft?&>MfP* G&9atfS) 18 
OM^fctflrc**. ft:fc. KHttl 30tEiil 

tW&o ) »«BI4«SW-4o »wc* mi 3x\im&m 

1*01 2tc^£9tc-iM:£nTv^<> 
[0077] trs-e, *^JE^ffi{Cl#^®5g»-<*S 
flEttBtW* «aw-a J: 5 ibum 1 3 0 1 

0 o&m-mmx&m-tztnx, mm 1 3 0 &mm 

iTSr tic£9St?&S&i 1 Ottin«0>AjHEBEA«rfMm- 
[00 78] tIT, *HJfi^ffiT*«i, *JW# 1 7 0 <7) 

dag (^^il&i 7 ocofflKWrffi) ^ECU400 

^rfMm-irtlcJ:?). #l¥9-0 2 8 08 4^(7) 
fc ^BB^SflnSfWlnR n mxT^TSm fc ft -5 
[0 0 7 9] JL^T. (31 4^fflV>TMi»#l 7 0(7)MS& 

[0 0 8 0] ^Wi-V-of 2fr<nW&*<i y'f-fc&h (O 
n) £*v5<h, i omumnGffltttf&frik 

*n (S200) , r ^ttiascs^v >T S 

^Sr»tHi"^ (S2 1 0) 0 

[0081] mm 1 1 o&ummiftifflzjj (be 

Jrtr^iM 0 1 to#ttJJE2j) (S 2 2 0) . 

ScfVSsi 1 0 ma ^jiEE^g^E^t --§^-5^:5 
(C*lil#17 0«^Wt^ (S 2 3 0-S26 
0) o 

[00 8 2] o£9 N ttfftBl 1 0fflPCOft«QBE^ 5 B 

*-err (S240) % v^twrnEMEti wm&\ 

1 Ottinflfloft^rt) *±fl.*i*\ »S^§1 1 

#1 7 OtoSSffSr^^^-frr (S 2 5 0) . iM^A-co 
KffiflUffi^SrftTS-fr-B. ft*3, ScS^l 1 0fflP(Oft 

fcp-fS (S 2 6 0) o 
[0 0 8 3] &tc, ^|K^mc««Km-»9!JEEffi 

tt6-ft®ffiRI«li. Xfn-^mni&mi 00, ffi&g 
mi 0 0 »t5SS)* -^M o^UWgi 1 3 0 2* 
HWt**bfcfe<OT?. ffifiS&i 0 0<7?^7 K fflft* 
"^Mo(7)v/ir7 hRxMmmi 3 OCQv-^;? h 1 3 1 
*l*©S/t7 hi 0 1 l-Tfl$/&£*l-0>£ 0 
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[0084] L^ot, mmmi zowB$mi 00 

ffittl 3 0<Dms^ttJ&Smi OOilSJ—EHSSKi 

ft 9 , 1 3 0 (o^^xwm- z> r t #-es ft 

v\ — JEftgai 0 Olcil* »-^Moi:t^ 
L^l«5^*/mf i:»SB«l 3 0 tCTlsIJRSttfc«|«3: 

* * t0 0 8 51 ftfe. j=E*8»l 0 Oli, ^TSh^^a— /H 
0 l2StV@£^^ a— /H 0 2^>^ft-5^*nCT)X^n 
10 —/l'%m%m-V&>K). 1 0 3ttPttU»«E3&Spif^^a— 

ioi s i 0 2^±9«^*nfcf«ttrticifiiiei-4r 
6 0ftIl-S§tt*n5RAP-e*>*?, 1 0 5l*SWK«Sl 1 

owncigsiasnsttttip-c&Ox io6i^t7Mo 

[0 0 8 6] flgSggU 3 0li|B3IIJ6?K«ii:ra« 

So 

[0087] (» 6 mg^AB) *wmm\m 5 

5 0^?ft««:W<»ttEiiK(7>5t ) , l&3g«l 

3 o^as-r-s-'^^^^ffiKi 7 o«cft?«i#i 8 o*s9: 
wittK *mmMmi±. mi s^-txv^, ^y<^ 

iiBl 7 0Sr«±-T5ti:t>^ S(SVS§1 1 0^&jK«S 
S150 ^»1SES:#< ^ttCiiSStO 5 %K3B» 1 3 0 X 9 
^^ti±»co^ii5S 1 7 l lcfM$W l 8 o SrKtt 
30 tct><DX~ibZ)« 

[0088] ft*5, mxiiB&m 1 3 0 tJ¥Mm I 0 0 
h&%}tirv7jk£tix\,>ztK msmsMmtmm^ m 

#1 00. 1 3 0ttH*fb£*bT^£ o #JW#l 

8 o <omm\*m 5 mmmmt m cxhz* 

[008 9] ()B 7 *^6S?Kffiiim 5 H*fe?g 

tg<Dmmmx$>*)s msmmmmx\±. »^§§i 10^ 
3 o&ifm^a^-Y^iiggi 7oic*j®#i 80^ 
40 1 7 o *m±irz> tthic. mm 1 1 0 fcbmx 

Si 5 0ic?ftj»SrS<^fflKi!S^p* > ^iB«l 30^:9 

ftmrniTffim<D#mm& 1 1 1 iccm* 1 s o 

tzi><DXhz> 0 

[0090] ft*3. EiXttJBfSmi 3 0 tEESm 1 0 0 

#100, i 3om-mk£tix^z> 0 &tL. mm#i 
8 oeifflfflnmsnmmmkmcxibZo 
[oo9i] msmmm) ms~-7nm&mx\*. 
&$mi 3obi&mi oob*-mttzbbt>\^ 
50 mm& 1 8 o KiTiM tw-fc&MEji (mm 1 1 o 
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7 J: 5 ic, tfSBtt l 3 0 tJ£$mi o o fcHWb r* t i: fcte, 1 3 0 AtAOT&AiMttfflt 

ffifllflE* (3&$mi lOmalUtofflBEh) &mmt& [00 99] £fc?&S&l f 0 WPO^^^i: 

[00 92] H l 8 tt, *IUS^^t^S«5SBHt-j*SJ [0100] OR 9 MKSflR) jg 8 jOB»«T?tt % ©6* 

— «^BERi«TJi (01 2»S) s l*»»ir:7 M0 «i^yu^rSr->^7 h 10 1 KHfifcLfca*, *Hjffi^ffi 

1MH13 0 (^v^ttl 3 1 a) , mm^-* f±, B l 9 HScf j: 5 {c. ^uh^ft&gBgHIW (E* 
Mo (n-^Mol) WiEWlOO (^V^gfcl 10 CVTW^c ) 6 0 0^LT^»1 3 Oict 

0 6) &m&*tix^iz.<r>\zttL,x, *mmm\mz sxLLttvm^^i^y noi ice**-** 5 

1) ^tflGEfliffill 00 (?y>9lRl 06) Srv^y h [0 10 1] CVTtt. »i^i<, P9ftR<onS8*r 

1 0 1 dfijfSU «tt*t;iJ: "jffiB*Sr(giii-SS«« 2 «0>tt^toi£T V^vu hSStDgii'^ hjM»M" 6>tt 
?flffi5 0 0^ltWl 3 0tCT@JRLfc«fifc 4^-yt«nEt5ttfcl^ 2 fi(OP3«w 5 < 
^•tvu^ (SB**) Sr>-v^ hi 0 l{cfeiiT6^5{- ^ t-*fl«&ft^Mc»LT^»S*S r t^J: 0^— 

[0 0 9 3] a«m^#ffllfll5 0 0(1, v/t7 h [0 10 2] %ZX\ *IB»^fl8iC«5 C VT 6 0 0(7} 

1 0 l i— ^tK-- 5 *>A;ttMtf>:/- y 6 0 1 -m, 0 2 0 M*-j-J: ? fc, 

7 5 0 ii^-/U37 5 0 1 i:»4ix5«fc 5 20 BWSk 1 3 1 <7»* y h 1 3 1 fc— ttWJdleB&rsn* 

ft^ta^ p^/U5 0 2SH4S°^ 5 0 3, ^(7)R$6 0 2, 6 0 3(7)5^ ^T£(jX ^ a— 3 3 

3fcWlBBfi«l 3 0^t7 hi 3 1 frWtilelte'f affla>PM86 0 2^>t7 h 1 3 lC^Lt^tt*^] 

Stttl^ 5 0 3 irl^W^ L IZ&fflZftfcb+Ztt fcfc, R3£6 0 2 CDpTfift;*? n~ 

T»^li-5BSnffltt(0 K7A5 0 4*^<b*-5J»«SES: A-l 3 3 a ll:M^f:RStot^ h>-»6 0 2 a 

[0 0 9 4] HWC, n^5 0 3\Zl±*s*y h 1 0 1 »J*U Wi»#6 0 6 fC «fc 0 ffiKS« 1 0 OttwfcaiESrH 

fcKttfctvfc* y ^y y^5 0 satW^s o 6& m^xf£ti^6 0 5icm£1rz>zh\z£K>y f, — ] J<Diffi& 

S^^l 3 2rt#S:ft«&lC'>— yu ®Pfl) t5^-^f [0 10 3] — ffi^fijcor-y 6 0 711 h 
/U 5 0 8^ffi^^TV^ 0 30 1 0 1 ic@^£nTv'* 7 h 1 0 1 £ — ^W{-(H3$c"r-5 

[0 0 9 5] ^nmzm^vm&i&^&o r^ri6 osi, ->t7noi cowtfrrai^sb 

[oo9 6] ^mmmtes msmfcmwxoxsimm ^xh^x^^y moi t-frWfciHifc^R^ 

«1 3 0«rK»-i"5^.K*Kft* (h/i^) *rfBH»-t- <ORS£6 0 9 R^6 0 9$:R«6 0 8icfa»tTft*L 

[0 0 9 7] ftfttfjtctt, ScfS&ggl 1 OttJP^fiHE^ StlTU^o **5, 6 1 lliffl^— y 6 0 1. 6 0 71: 

(n-* 5 0 3) coii«tt«Sri(|ftl*-fr-c, «B8K^F [0104] ^HJBeiB^fWBiSriS^So 

«B»5 0 0<?>tea^r|ghy^Sr«^:*-&s P :tifa [0105)^HJ^^H ^8^te^(»^J:5l-^g 

9, ssi^^Mo^iMi oo, ojo^7h 40 mi 3 0&m®rtz>iz£^tj:mmt> (k^) Srswrr 

1 0 1 [Zfcgttzmhfi (h/^) 3ft$lfcfcb-C«faWll Sr&(cJ:9« -frW */W*EE«EE* a&i&s&i 10a 

-Y^yKOJWEflBJE* CBcH?V§§1 1 oaa«^»MBCBE*) [0 10 6] ft«*](cil SHRUB 1 1 OfflP0>*ttCBE* 

*s±#-f*ii:t>«c. ^5i«l 3 0(^$r«Gii-r^^jS»f& A<BWEAJ:9/J^ir^ft^tl, ftHRl# 6 0 6 §r^05 L 

»M&T"f TJE>J^6 0 5rtco/£^$rffi^^6 0 5^<t ^±#^-^r 

[00 98] MR»1 1 OtUa«>9MKEE/7^B« 4c r^fC^^. 7 P -y6 0 1OR«6 0 3^R«6 0 

/£^<^:^9^#V^i#^cli. Sa3K^#fltffi5 0 0 (a- 2Mc«aaLTSttg^/J>S<*-5fc^ V^<yu h 6 0 7 

^503) ^a«««tjg^*-&Te*5r(Bh^*r« ^##(t«t&n5^^--y*€fcfts**<4o, 

* (h/u*) 2)5«^LTM^S1 3 0»«M« 50 
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[0107] Lfcaso-r, &mm i 3 o &mwrrziz& 

[0 10 8] J»B5S1 l 0WP«ft«jE*^B« 
ffi*i9*#V^*ICIi, 6 0 6 LTJE*/ 

*6 0 5rtwJE*SrJE*a[6 0 5^±9fiT*-tt-*. r 
*UC*t?K y6O10>ntt6O3*sn4E6O21MlC 

<**. LfcsftSo-c, K3HI1 3 0*JHIrf6lc£«ft 
1 10fflP«w?&aBE*) 3dHSTt-5fcifc*-s tiHfifll 
[0109] ft*5, ti\*jW7— V 6 0 7 <E>8MBtt, A* 

ffii^-u 6 o i «aot^^w-ym 

V-<yu h 6 1 1 WBfc/jAtfa-Y/U'^e 1 O^ttPLfl-lt 

[0 110] (flSi OUttmO »9WBB«l?»l. K 
Sfififel 3 0^i=)ffiHg»l OOliSSJBB^e^Blc 
CVT6 0 0«:RI1 ^£S&fc£flH»-r£ Zk\c£*) 

izmm i o o *mmr&tz*><ommfis tsb«B«i 

1 3 0^iZ«rrS{^«*^^^»Lfe^ #H*6 

[Olll] H«:, **IS»IB»c«4^nK»«S[coW 
56il3 0H 0 2 l IcScT £ 5 fc % RIM*^*^ 
^1 3 0 a, /^i^^l 30 artSrflBSCLtti&SfcSK 

1 30bt^^l 3 0a^&«IA$n«fMttl 
3 0c tKAWtfthWiWttcttej*^--^ l 3 0 d, -< 
— VI 30d^n-y V^fc 0 * hyi30 bici? Lf+tt 
*y<* 1 3 0 e s R A*- h 1 3 0 f SrBS 

Bta-'^l 3 0 g, SO^qtai^- h 1 3 0 h«d>b 

ft£t><7>-efc£ 0 

[0 112] %z LT X »1&3§1 1 oaP<WWBEM«H 
*KrtJ:9/hSi^4:#la±* KA*K— hl30f 0/</u 

ffi-pra*ve. ifcUfcSSi i oap^JttE*is±#i- 

[0 113] Jfc&Sgi 1 OWnmfNKEEA^BW 
J£^<fc9*#V>i£lcii, l 30 f (/</k7 

130g) 60KC<5*-f 5>^S:-t*T4^mj:9jB<i- 
a. w*UcJ:9, K3BHI1 3 0M«rffi»1-aAltHES# 

«ttmrao-e. twftBi 1 oajpofcttBE^jWST-r 

So 

[oii4] {%<o{k<Dmsmm) ±ft<r>mm&mx~ 

fflbrtitfs, #18^1. 04(c^i-J:5^ (HF 



c i 34 a) &ftmtirz>%t$Li>-<><?Mzi>mm~rz>z 

[0 l l 5] JRi sateglB-ctt, 2oa>fiE»*l 
0 0. 1 4 0»^ ^fG^tl«^i:j5^ 

Lfc** lolcffl«||:t^»ltft||iEliW-« 

[0 116] J*^n-yUg<7> 
' a*/^J«»2 2 0&UEKii2 3 OSrffl^fc^ 

[0 117] SB2jaBB«"eii, «HfcM^¥ 

*^*^^/^^*UT*2ffilS»l 4 0 4:8 
[0 1 18] ±te#^{cjoU>T. KSB^^/i^dfS; 

£9, JVOfttl 3 0C7?®ffi«^*J^LT»|?ft§§l 1 Ort 
20 OflE^*M«PLTfcotv\ 

[0 119] 1 2 2Ktt*T»»riM' * 

[0 12 0] JB3^1 OIBWBIB-Ctt, i^^^/u- 

8£ffiW<Di&iSS?tf>lM ^/^BiJ[EiW(0^jSE«fi*i:«BBI»« 

[0121] £fc N IS 5-1 OH^figT^ ffifffittl 

0 o<ni*ka&Rtitmfe£lrifcb<nv&<>tz*K abase 

T. ^(D&IEMJZtl USfSSBl 1 0fflPffl<O?fta 

[0 12 2] ^/c. »9*«0g»T?li, ^S^IirLX 
40 CVTSrSJHLfcas, *HffiJB«8iir.tLjc(R2ES^4 1 

[0 12 3] ^fc, 0 2 2iC^i"iptC, 1«KO£EIS« 

1 0 0»5 V>4< 1 1> lMsmHrMHii 30lc 

fc\ (a), (b) tt«K60fiBmill 00Sr?&«Eaax 
l-LE?ij^iat9: Lfc^T^ ^ . (c) H1S»&<OEBfiS8ai 

[0®cofB!mftSi^] 
50 [@l] *&m<om l 30lPBIB^«6«rtlr^ ^ ;w« 



(12) ^2 0 0 0-3 2 9 4 1 6 

22 

[01 5 J *^^»6^^^S^^^^(D 
[016] *^^7||^^(C^^^f--r^/l.(0 

101 7] ^m^msmmmmicm^m^ 
- [Si si ^w^ms^^^^^^-^m 

[02 0] *¥£w<vm9mmMm^m%Bmk-{mj£ 
[02i] ^^cd^i onmMMimz>i&m&<DWtw 

[02 2] ^^^^Mc#^^1^^^/UO«5t0 

ioo-«ij±ii, 110-StHftg^ 12 0-rtM 
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xG0T&5 o 
[0 2] I«^OTyx;^@t*§ 0 
[0 3] *^^2*^ffi^#^^/U^|IIlR§§0 

[0 4] ^n^^y ^/i^I^T-fo^o 

[0 5] *y^mmco®&m-v$>z> Q 

[06] ^^com3^S£^i^^^if>Y^/W« 
[0 7 ] *$g^co|g 3 ^*S^(c#5^!6mS:U^a« 

[0 9] *^com3^^(c:#^^^>Y^/u^J 
[010] ~^l^^<7)p-hi»0^fc£ o 

[0ii] *&w<Dm4nMtem\mz>mmm&zmm 

[012] ^0^<75m5|l^^^^^^--(^/E 
i^cO»f®0T-fe^o 

[01 3] *mw<Dm5^Bmic&zifc&+}-'<?/\>><D 20 ^^s. i3o-&m&. 1 4o-sg2js?g«L 15 

SSiTt^o 0- 

[014] *wn<Dmsmmm\m&^-V'<<<?^<D 
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